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A method for differentiating osteoclast precursor cells into osteoclasts characterized by culturing the osteoclast precursor cells in the 
absence of any feeder cell; a method for isolating exclusively osteoclast precursor cells by culturing peripheral blood or joint liquid in the 
absence of any cytokine for 1 to 3 weeks; osteoclast precursor cells characterized by being isolated by the above method; a method for 
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cells in the absence of any feeder cell; osteoclasts characterized by being obtained by the above method; a method for screening remedies for 
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t$ j: x$ * <d 7. 2 ■ j - - > 9 # \z J: o # e> tL * # ft m m & » ft *q ic n r -a % © t 
**. 

cntttt#«jei:#^jBijat©iBT«»«:ttfi8aa*«fft>nT, 

#»JKi:#»fi!tOM9>^*«J«tlSi:#ftWjj|ft^i;s. #ftW£ 
Fujikawa,Y.,Sabokbar,A.,Neale,S.,and Athanasou,N.A., "Human osteoclast 
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formation and bone resorption by monocytes and synovial macrophages in 
rheumatoid arthritis "Annals of Rheumatic Diseases. 55;816-822, 1996. \Z & V> 

^Wtt n»#«te*#Tv>s. cn««i[#iBii&iHrKinig^&«[#igiflg^ 
vitro c^»t«tt#iioigA(renig<D^{i:K«(c»#«x i> n-^mm^n^mm 

4#Hi§¥ 7 - 1 9 4 3 7 3Tlt #€17. N O- T IMS X tt # 3? » jfe £ £ £ 

fcir>*iftK:T\ *#»IISX»;MK#»itefc$Mi:ai*.5#g: 
Bfflfta»6«#*^^©#{fcfcM#T*E^#4>fc^. «FK£#»je*£5S£ I, 

as m e so us £ £ it a j& # # «e t t m m -r § c t £ # at t r % % & # mi na m is $9 
is £®#*Hj!Sic#fl; &#«Hj@iirsfBifl3©*&]|itt'r£:#&, 

*%L%mmzftit$-£%i3m> m^sm\z^ oftsns 
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© LTIL-3, IL-7, GM-CSF, Eotaxin> Eotaxin-2. 

Eotaxin-3 X\tZtlZ 2 &±<DBfr&t>itfr £> & 2>MG®1 5JgJfe£&ffl 

•tztsizmmoxm ; 

; v 3- - > *ij $ ig « ± m T afc § ® \z IE m <d # m ; 

10 ct r)m^mmmmmm(D^^mmr^m ; 

m«flsa^i^<«iej!a^5Eiic$-B-, m^mmmmmmo mm-r %©izmm<Dji 
15 (D ©&rc\t©izmm<Djjm\z£QmM2nzz tz®mt?z®ftmmmm 

M ; 

t± © ic ie m w ^ & ic ct o f# e> n tz m m & # m m m m m us £ ® # *a us n # ft £ -a- -5 

^ffi ; 

20 (D St^fttl/T I L - 3 , IL-7, GM-CS F, Eotaxin, Eotaxin-2, 
Eotaxin-3 Xli^n^ 2 ^±<Z)M^^fcit^ £ ft S^^f 

<DKf£ ; 
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10 © ©-©HE*©** U-^>y#£K£^Tf#£tt&#ftItf£jg&i?Sih(;: 

*fgej© i $:&Mm#ft&Tr®mt z zt^mmt-r^^mmmm 

#3? (M*£) sal®, sut3?fliiji&. ffi5iiffl!is^<i:^^j^$ti-5. 

20 &ftTT'm®mm\zft<t?zmti&fiTzm!k&Mm&&<DM&zMmTZom 
®mms t\t. *mMfczmMm\z$£tz^®.%Mf&zMi*L, iftwcath 

rfi^-^-^ajgg j (N>3) T', S5m»14i?7^^77 

IL-3, I L - 7, GM-CSF, Eotaxin(Kitaura, M. 
25 et al. t J. Biol. Chem., 271, 13, 7725-7730, 1996),Eotaxin-2(Forssmann, U. et al., 
J. Exp. Med., 185, 12, 2171-2176, 1997), Eotaxin-3(t N CCi^t^-f >o M. 
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^it^ik^mzmt^ e I L - 3, I L - 7.GM-C S F , Eotaxin. Eotaxin-2 
Sfctt Eotaxin-3 tt. 35&g*S Witttfe&i!© ^rtlT*:? T*> «fc V>. IL- 
3, I L - 7. GM-CSF, Eotaxin> Eotaxin-2 £.tz\Z Eotaxin-3 X \t Z. tl £> 

^ n" $ 5 o 

ffiiftL£&t£Hfttt&, h#-f> r##£TTj r^^cDj if?L^i8H 

J&S^JgftfeKSin L, 35~37t, 5~7%C0 2 TT1^3®^^lt5; 

Kftu^T?- (ra) Ji#©H»«ko^6nfcH»tt*si*'r5. 

t $ ;mzrz\z*<Dmm-ft. \l* 5 >£3^tt^©gs»tte^fc*^3i©«M 

rui?L^||Bjjas*«ttej ilttt, Dulbecco's Modified Eagle 
Medium(DMEM), RPMI 1 6 4 0 £ tz \Z AIM-V & £* ifimf* T * * . 
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Jt^JSCIItS. Hftftflfct, I L - 3 , I L-7, GM-CSF, Eotaxin, 
Eotaxin-2, Eotaxin-3 X \t Z. tl 2 &± 0|ft*£ toltfr £> & Sl^fe £ Z> 

mitMfc®mMmzte%Mi&^ft<t2Kz>jj&\zM-rz. il-3, i 

5 L-7, GM-CSF, Eotaxin, Eotaxin-2 £ Tz it Eotaxin-3 tt, 3zf£M&2>^ 
\tm^^m<D^-fnX'$>^X'b^ V>. IL-3, 11-7,01^-05 F.Eotaxin, 
Eotaxin-2, Eotaxin-3 X »i d tl £> 2 £1 ± £> M "a t>it^ £ & 5 i! £ #J <D ^ # £ 

r#ft»mjgj iltlt tffiii, liMfnU 1)111?^ 5 #ft 

mztiz. z,<d£o\z, *%W(Dj&%MMiftmffli&£tz\tfo%Mj&zm^2> z. t 

X. in vitro TMK#fttt£Jtj&*JW <h LTfrBfcffcSfc® * * U-~ 

25 frfc"3 
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Bltt. May-Giemsa &&&<D#&mi&Pimmi&i$ & &QL#mte&7& 

m 2 &%fflmniimMfc\*i&£tf®L%Mmpi<D trap ^fi^ntct 

15 5. 

5S#MJISBfF^aeiia©¥llt«, (l) «Bfiia#©#«Ig*5<J:tf (2) ttftflHJg 

( i ) MMmftvftM 

20 8£#iiifflIlgiifJl88BIi&te> «#A©*ffijiiL£fcttSttlSfiPJ £^g#©B»ttJ: 
50ml~200mh iittHft U T^Jfi#©H»jftT*n tf 1 m 1 ~$C+m 1 T&5o 

@^o#SETT^®-rs. »jiiL«£D«ijeiia' Jtajs&s** 

25 fcT^-^AlllCcfcS^MOl&^II «fc D*$M«IS#(peripheral blood 
mononuclear cells: PBMC) £f!-5„ 
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-2Mtttw® U o-m&m<Dmmm&mKttm&\zi**Uim&mz rpmii64o 
(2) &&mi&mmm&<Dmm 

<&. cntcj; 9tt*ffl&ifflBfflflS£i$<*iij&»3E*cu tt#inii&tt(KiHijg$i|iji 
io (i) *t*ift©m(iiij:^ (2) m.nmmmmmm^ 

( 1 ) %m%i&<DM%k 
IL-3, IL-7. GM-CSF, . Eotaxin, Eotaxin-2, Eotaxin-3 Yf <b ft 5 . &o 

(2) tt#«ijigi(reifli!g^&tt*lBiig^^^{i:»l« 
20 *&n&tt#iHifl3i!ftBiHi]&&. HtraiCDJg*^a»-c, 35-37 1:, 48-9 6 

25 &*#aiia^b»{tE*sttS:aj£-r5^j£. (2) tt#aua(!)#«JKS3gtt 
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( 1 ) JMfcESSttaMJg^Si 

o\zm$kLT, 48 ft? V- }>^<i:Tlg»TS. ^ll:StTlt IL-3, IL-7, 
GM-CSF, Eotaxin, Eotaxin-2, Eotaxin-3 ^fcte^JfiL^^T-f hvx>fij 

5 a**±ft*^tr«?Laanas*is«!*ffl^s. # went a, ^mmco^mmm 

*SS5KBttlttt7*i7 7^-1f(TRAP)©flltt!ftfe*fTV», # well ifcfcO 
©#&(N>3)T TRAP »tt ®»IS I, T;fr£> hf 5. 

10 iCso^T^-TiichtckD, «*fift^ttott#fflflai9KaiiaK:)fc*-r5»fl:lE*«tt 

(2) #RiRM«tt©»l3S:er8; 

*58Wt«tO»6tlfctt#«lia*, flIAtf. 1 x 10«fl /well t i£ *«fc 3 (CIS §5 
IT, *#*5-f *£»V>&48wellplatefc£TiS*"rS. ^^(Cl^LTtt, Pi 
15 ?LS!iiSli&S$igil{i£fflV>3. # well fctt, &*&<Z>fe£*(lftffifl:&4fe ^Mm? *. 
£ CD£5 l:«8Lt#*7 v< 7._kT> 37t, 4 8~9 6HFI^it5. «1 
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( i ) mh^^ih 

SgJR^S. £©HfiPttK^S©R PM 116 4 Oigifc (GIBCO BRL, #22400X«-e 
®^M) £jRJplyfc», 1000~2000rpm, 41C. 5 L , 

io (2) m^mmmmmmcDmm 

»6tlfcffliail^*, 10% (v/v) ^v/l&f?JfiL?S (Fetal Calf Serum:FCS) £ 
MM IfcDMEM (GIBCO BRL, #1 2430-2 IX tt-t <D^4iffi#l ) CT. 3 7t, 5~ 

tt#lHIJBffiBlKll& (HI, H2) <0*#»ofc. 

15 o) s%<z>nai 

m#SfflBaHu|g^fla$®#fflia'\^fb$-&i>lgia^lSS[Lfe. A I M - Vigife (G 
IBCO BRL, #87-0112) 4 0 0 ml I;, RPMI 1 6 4 0 (GIBCO BRL, #22400) 
60ml, t h T - S T I M 4 0 m 1 (1 OBRMP/m 1 ; BRMP, Biolog 
ical Response Modifier Program Jurkat I L— 2 reference reagent) , FCS 

20 10% (V/V) (^86 5 6tt3 _0 afflJIfcfllS LIMftfl: Lfc t>©) 5 0mlis«l:ff 
(^ny >J > 1 OOUSr/lOO// g/m lXM/yh7<->>; GIBC 
0 BRL, H514O-O15Xtt-t0$4Bi*) *i3cLT, $J& <&t, *Jfc A i»t « ) 
fcl/fc. thT-STIMtli, 7^ >T#J$[L£, thrift 

l£#i5&CDig*_k?iT-&5(Hunian T-STIM with PHA, Becton Dickinson, #40045). 

25 (4) tt^fflftttBM*>5%*fflj@^®#fctt« 

hjs^j i (2) Tm<btirzWL^fflmmmMf&*nmm 1 o> i:Eto8*A 



10 



h 

f 



WO 99/53023 



PCT/JP99/01803 



ittf&zQ, m^mm.ifin^titz (hi, 12) . 
(5) $Mfc»«Me£*rT*iM vts^t 

sat, ®%Mf&mmmfcfr $®.%mm<Dftitzmm&u&rz. 

^ffitLT, HI^Jl (3) fcE*®*iftAK:££ns t h T-STIM 5^T© 
10 iM >£fctt1M hfc'f >®fi£ttfctt*.T» II *tl 6 @^0Digtfe 

( B ~R) £H«l,fc. th T-STIM W^O, AIM-V igi&(GIBCO BRL, 

#87-0112), RPMI 1640 i§ itfc(GIBCO BRL, #22400), FCS 10% (V/V) 
$J K — x U > 100U & 100 ix g/ml XM/yhY-f y> ; GIBCO BRL, 
#15140-015 XI»<0fi*)l4S fit A tlH-O fccD^^ffi L^: 0 

•■«%B: U 3 > t'^> h fc h IL-1 (R&D Systems,#201-LB tJ#200-LA 
%.tz\Z^<D$§>my>l) 0.5~5ng/ml + AIM-V i& fife 400ml + RPMI 1640 gift 60ml + 
FCS 50ml + ia£$lK 

20 • igife C : U3>k't>hkh IL-2 (R & D Systems,#202-IL $> Z> V> tt-t ©^fa 
$l) 50 ~200U/ml + AIM-V igftfc 400ml + RPMI 1640 i&tfe 60ml + FCS 50ml+tfE 

• JSife D: U3>ft>hth IL-3 (R&D Systems, #403-ML-010 $> 2> Wi* 
25 ©^flfi#l) 2~ 10ng/ml + AIM-V igife 400ml+RPMI 1640 Igifc 60ml + FCS 50ml 

11 
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• E : U 3 > k'^> hth IL-4 (Genzyme,#2181-01 *<5 ©<&ffi*) 
50~200U/ml + AIM-Vigi& 400ml + RPMI 1640 Wi i& 60ml + FCS 50ml + £a£$| 
K 

5 

•i&i&F: U > t*±> h t h IL-6 (R & D Systems,#206-IL $> 5 Vitt-tO^flff 
#1) 10~20ng/ml + AIM-Vlg% 400ml+ RPMI 1640 io tft 60ml+ FCS 50ml+#[ 

10 • iSftfe G : U □ > tf^> h t h IL-6 (R & D Systems,#206-IL $> <5 V> tt-t 

• ) 10 ~ 20ng/ml +U3>t*^>hthpJ^{t IL-6 l/t^^- (R&D 
Systems,#227-SR & 5 l/>te-^©^ffi*) 100~300ng/ml + AIM-V 400ml + 
RPMI 1640 £ Ufe 60ml + FCS 50ml + ft 

15 • igifi H : U □ > £±> h k h IL-7 (Genzyme, #1587-00 $> 3 H ©3£«#|) 
5~ 20ng/ml + AIM- Vigifil 400ml + RPMI 1640 igife 60ml + FCS 50mH-£a£M 

• $J& I : U.3 > t'±> hth IL-11 (R&D Systems,#218.IL ^tt-t©* 
15*) l~4ng/ml + AIM-Vigife 400ml + RPMI 1640i&ife 60ml + FCS 50ml + ft £ 

20 

iSifeJ: U 3>t't> ht h M-CSF (R & D Systems, #216-MC-010 £5 Wi*- 
©^flfi*) 2.5~100ng/ml + AIM-V JgJfe 400ml+RPMI 1640 i&ife 60ml + FCS 

25 

• igtfe K : | j3>h't>hth GM-CSF (R&D Systems, #215-GM-010 & Z> \t* 
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I4"t©#fli4fe) l~5ng/ml + AIM-V igifc 400ml + RPMI 1640 igtfe 60ml + FCS 
50ml + SI 

• i&tfe L: U3>t't>ht h IL-3 (R&D Systems, #403-ML-010 ft § Wi*- 
5 ©«£ffitt) 2~10ng/ml + "J □ >t'^-> h t h IL-7 (Genzyme, #1587-00 ft 3 V> 

«*©#«*) 5~20ng/ml + AIM-V 18% 400ml + RPMI 1640 igife 60ml + FCS 
50ml + £a£^Sf 

•ig&M: U 3 > t*^-> h t h IL-7 (Genzyme, #1587-00 ft £ ©4FIS#f) 
10 5~20ng/ml + 'J^>t*t>ht h GM-CSF (R&D Systems, #215-GM-010 ft 5 
(^te^©^tifit)) 1 ~5ng/ml + AIM- VJgi& 400ml + RPMI 1640 igife 60ml + FCS 
50ml + {fi^tlK 

• igife N : Un>k't>hk h IL-3 (R&D Systems, #403-ML-01O ft -5 V> 
15 ©^tifi^j) 2~10ng/ml+ 'J □ >t*^-> h t h IL-7 (Genzyme, #1587-00 ft -5 

tt-t©*tftt) 5 ~ 20ng/ml +U3>k't>hth GM-CSF (R&D Systems, 
#215-GM-010 ft £ V>te-?-©^fl6#J)l-~5ng/ml + AIM-Vig*& 400ml + RPMI 1640 
®i& 60ml+FCS 50ml+*n£^H 

20 • Jft P : U n > k* > h t h Eotaxin ( R &D systems, #320-EO ft 5 V> tt -£ © 
^ffitl)lO~1000ng/mH-AIM-Vigife 400ml +RPMI 1640igifc 60ml +FCS 50ml 

•^%Q:UlI>t*^->hth Eotaxin-2 (R&D systems, #343-E2 SS^IJf 
25 ©^M) 10-1000 ng/ml + AIM-V igtfe 400ml +RPMI 1640 igifc 60ml +FCS 
50ml + #i£$lSf 

13 
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•JgiffiR : U □ > t*^"> h t h Eotaxin-3 10~10O0 ng/ml + AIM-V igife 400ml 
+ RPMI 1640 igife 60ml + FCS 50ml+Sl£ttJl (Eotaxin-3 tt, Washington 
University Genome Sequence Center iltiCt h^V Ay- ^r>Xy : — $ (H 
5 RG356E01) £ 0 CC 3! ^ * fj -f > i Offll^ltt * t> O jtffEfcl CD y * -f > £ 
ttRfcSdr^fc'f >ifiS^3- K"f 3£#;LSnS exon EJdS^trJ-r^tH 

-toifc. cn^t> tizm&mn 1 cdna stEaisstra*!**. 

> h Eotaxin-3 ^B^tsJiRLfc. ) 

10 

mmmi m T»sftfctt#»ii&«rB»ii&«:. laa©*** b~n *j§v>t, 

37t - 4 8-9 6^SHS*b'fc. £©"5 5, Jgifc D, H, K, L. M, N, P, 

15 b. c, e, f, g, iRffjTii, «#auiawtt«jia©^fl:3^ie - e &a> o ^ 

©i^, IL-3, IL-7, GM-CSF, Eotaxin, Eotaxin 2, £ «fc Eotaxin 3 R Z. 

tl-otzo — IL-l, IL-2, IL-4, IL-6, IL-11 Rtf M-CSF tfttltiHf&lftMIg 

20 ft*. ^«P«ia*^St-rs«[#lffll!aMBaBie©»{l:K:*V»Ttt, IL-l, IL-6. 
IL-11 Xtt M-CSF «*n^*l#SliT$Hl:£ffiii , t*"tM h#-f >T*5 £ i*< 

IL-3, IL-7. GM-CSF, Eotaxin, Eotaxin 2 * «fc Eotaxin 3 Wftittii #g£ 
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IL-1, IL-6, IL-llXttM-CSFte'>&< thm&fr-Dm&\Z\Zftmi,te^Z\ ttf 

(1) mmmftoftm 

I«AO*W 50ml~200ml * 'V. A° U > * 5 U te^ft ftfc> -5 fix HHftJ ©# 
STTMLfc. Ficoll-paque (Pharmacia Biotech)J£M'hi£ (3 «k 0 
10 fcW-Wft (peripheral blood mononuclear cells: PBMC) PBMC \t FCS 

10%(V/V)^W RPMI 1640 l^i&tC 10 7 li/ml T??jS^ , 60mm culture dish \Z 1 
~1.5ml/dish, 37*C, 5-7%C0 2 TT 1.-2 WflW** L fc. igftfi, 37t: © FCS 10% 
(V/V)£*TRPMI 1640igtfcT dish * U >7. U M 0 |$ < . dish \Z 

#*LfcSBiatt 4*c<z)ifiim^F# rpmi i64o«*7?3i<acViaEu % nffiihmmmtt 

15 (± PBMC 3-8%) £LTBJKLfc. 

(2) Mm&mmnmwm 

#S*lfcm#H& (0.5-lX106/ml) gffiffl 1 (2) FCS 
1 0 % (v/v) Zmfin LfcDME M (GIBCO BRL, f 12430-21 X«-e©^fflS#j) lit, 

3 7t, 5-7«C0 2 TT«[jllW*«bfe. Z\tUZ£K)&ftMMwimM1&$:m 

20 <tttettjE«u «#iniisirB»flS©*a*giofc. ssk, ww^jpbm 

25 £©%ffffl£ffiSiHlfl&&$]ffi0!l 1 (3)'HlE«©«ttlATJW»-r*i, 3 7 *C • 

4 8 - 9 6WfMT«[#iBiiawKaiia*>5«#«te^©»^t*«fic o , 
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mzntzo cnnio, «tts»u *-7^MHffiSEj&>sfc*ttTfc< . mnxm 

mmmi <4) s^iM2 (3) r-n^nrzmm^\ ®.&mm~?&z>zt(D 
mm\zsxT<Dumm (n *»e> (3) ctt^ffofc. 

5 

( i ) mm^wmm 

May-G i ems (MERCK) \Z «fc 0 L > 

10 illicit, ;:©&m. ^fti(r©ffl[#«ijair«wiattJit3»«icD^iB**r'r«. 

( 2 ) T R AP^fe 

15 T $ — "t*(Tartrate-resistant acid phosphatase:TRAP)^fe^ y h (SIGMA 

Co. ) ictoafeu aattsiuTisLfc. a£fe»©»<bKro«jia ($# 
Mijuig«) fe«fc^»ft«»ia (*#»is) ©E«jS¥*£ft*>5BiB£H2 
(c^To ::©«*, ^fk«roaua i^mummmm t*>tr apih4t&§ 

20 is#>e>nfc. 
(3) ttftjRfle 

^xy^ 7,\z^it^<D^nmmmmmm^^it(D^z^^(mmm 1 (4)) 

AT^y'JXSIGMA Co.) T^^7> 7 -f * L&fflM 
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5 U >WttDHsV ABUSES? 4 X? (Osteologic™, fi|77-7) 

©±T. ®#MiimM£#m#J 1 (4) KLfc#oT-$Ml:*ii\ U 

Sfctt«#«ua*fflv»s ^ tick iSffift^tttf'fi-ftifgigoi&fcfcWJfl-r* 
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5 2. *Sft#iLT-IL-3, I L - 7 , GM- C S F, Eotaxin. Eotaxin-2, 
Eotaxin-3 XteZtlZ 2 «±©fi#£fcitj&» 6 fc StftS^HIl^^i 

15 3 5 - 3 7 t, 5~7%C0 2 TTl~3iifflJg«-r^C<i:(I e fcl9, 5£#iSffl8Si!y 
*tt#lflll&ffiKJBI£. 

5 *fc»j6 ov»rn^fcE*o*ai3«fc o#6nfcaR«[#ffljiai(rBiHBia**# 

9 . ^IMtlT IL-3, I L - 7 , GM-CSF, Eotaxin, Eotaxin-2, 
Eotaxin-3 XtedtlS 2 &±©ft*£fc>tt*» 6 £ *fi£tt 
25 -r*»#JS8K:K*®#fc. 

1 0. tiiTOv-f h^x>SW»8*±?»££#TS«*£ttJB"f Stt#Jg 
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1 2 . 1 ~ 4 . 8-11 O^-rn^lC IE® <DJim\Z J: 9f#e>*l75: d <h£4S 

is. »*«i~4. 8 - i i ©ir»-rn*»c8E*o*fefc«t o»fl:snfcffl[#ai 
i 6. s*$j* i 2 i=iE*oflfc#imiia*ffl^5 c t *«f*frs#«w«J6ffe«»j 
i 7 . steels i 3 ~ i 6 ©n-rftj^icE*©;** u— ->y^ffi{cj:^Tf#e>n 
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SEQUENCE LISTING 

< 1 1 0> Shionogi & Co. , Ltd. 
5 <120> A method for isolation of osteoclast precursor cells and a method for indue 

tion of their differentiation into osteoclasts. 

<130> A005990 

<140> 

<141> 
10 <160> 2 

<170> Patent In Ver. 2. 0 

<210> 1 

<2 1 1 > 467 

<212> DNA 
15 < 2 1 3 > Homo sapiens 

<220> 

<221> CDS 

<222> (28). . (309) 

<400> 1 

20 cctgagaagg gectgatttg cagcatc atg atg ggc etc tec ttg gec tct get 54 

Met Met Gly Leu Ser Leu Ala Ser Ata 
1 5 

gtg etc ctg gec tec etc ctg agt etc cac ctt gga act gec aca cgt 102 
25 Val Leu Leu Ala Ser Leu Leu Ser Leu His Leu Gly Thr Ala Thr Arg 
10 15 20 25 

ggg agt gac ata tec aag acc tgc tgc ttc caa tac age cac aag ccc 150 
Gly Ser Asp Me Ser Lys Thr Cys Cys Phe Gin Tyr Ser His Lys Pro 
30 30 35 40 

ctt ccc tgg acc tgg gtg cga age tat gaa ttc acc agt aac age tgc 198 
Leu Pro Trp Thr Trp Val Arg Ser Tyr Glu Phe Thr Ser Asn Ser Cys 
45 50 55 



35 



65 



tec cag egg get gtg ata ttc act acc aaa aga ggc aag aaa gtc tgt 246 
Ser Gin Arg Ala Val lie Phe Thr Thr Lys Arg Gly Lys Lys Val Cys 
60 65 70 



40 acc cat cca agg aaa aaa tgg gtg caa aaa tac att tct tta ctg aaa 294 
Thr His Pro Arg Lys Lys Trp Val Gin Lys Tyr Me Ser Leu Leu Lys 
75 80 85 

act ccg aaa caa ttg tgactcagct gaattgtcat ccgaggacgc ttggaccccg 349 
45 Thr Pro Lys Gin Leu 
90 

ctcttggctc tgcagccctc tggggagect geggaatett ttctgaaggc tacatggacc 409 

50 cgctggggag gagagggtgt ttcctcccag agttacttta ataaaggttg ttcatagt 467 

<210> 2 
<211> 94 
<212> PRT 
55 < 2 1 3 > Homo sapiens 
<400> 2 

Met Met Gly Leu Ser Leu Ala Ser Ala Val Leu Leu Ala Ser Leu Leu 
1 5 10 15 

60 Ser Leu His Leu Gly Thr Ala Thr Arg Gly Ser Asp Me Ser Lys Thr 
20 25 30 



Cys Cys Phe Gin Tyr Ser His Lys Pro Leu Pro Trp Thr Trp Val Arg 

35 40 45 

Ser Tyr Glu Phe Thr Ser Asn Ser Cys Ser Gin Arg Ala Val Me Phe 

50 55 60 



Thr Thr Lys Arg Gly Lys Lys Val Cys Thr His Pro Arg Lys Lys Trp 

70 65 70 75 80 

Val Gin Lys Tyr Me Ser Leu Leu Lys Thr Pro Lys Gin Leu 
85 90 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
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I. Basis of the report 


i. With regard to the elements of the international application:* 




IE1 


the international application as originally filed 






the description: 
pages 


, as originally filed 




pages 


, filed with the demand 




pages , filed with the letter of 


□ 


the claims: 
pages 


, as originally filed 




pages , as amended (together with any statement under Article 19 




pages 


, filed with the demand 




pages , filed with the letter of 


□ 
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pages 


, as originally filed 




pages 


, filed with the demand 
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pages 
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pages 


, filed with the demand 




pages , filed with the letter of 
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□ 
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international application, the international 


□ 
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□ 


filed together with the international application in computer readable form. 




furnished subsequently to this Authority in written form. 




□ 


furbished subsequently to this Authority in computer readable form. 




□ 
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international application as filed has been furnished. 




El 
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4.D 


The amendments have resulted in the cancellation of: 
I | the description, paees 
| | the claims. Nos. 
I 1 the drawings, sheets/fie 




5.D 


This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 


* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70.17). 


** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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Novelty (N) Claims \ m \j YES 

Claims NO 

Inventive step (IS) Claims YES 

Claims NO 

Industrial applicability (IA) Claims YES 

Claims NO 



2. Citations and explanations 



The inventions described in claims 1 through 1 7 are not described in the documents cited in the 
ISR nor in the documents considered relevant to the inventions. Nor could a party skilled in the 
art easily achieve those inventions using a combination of these documents. 
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Vol. 90(24) (1993) , p . 1 1 92 4- 1 1 928 , Refer to ABSTRACT, 

RESULTS , DISCUSSION 



5-7 
1-4, 8-17 



1-4, 8-17 
5-7 



1-4, 8-17 
5-7 



1-4, 8-12 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing dale "X" 
"L" document which may throw doubts on priority ctaim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) "Y" 
"O" document referring to an oral disclosure, use, exhibition or other 
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the priority date claimed 
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document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
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considered to involve an inventive step when the document is 
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Priority 
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ional application No. 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
|^| the international application as originally filed 

| | the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| [ the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| j the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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The amendments have resulted in the cancellation of: 

1 1 the description, pages 

I | the claims, Nos. 

I I the drawings, sheets/fig 



| I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
I — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70 J 7). 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
Dl PAT 478 WO 


iron otidtufd Arnnw See Notification of Transmittal of International 
r UK t UK I HER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 

PCT/LB99/00941 


International filing date (day/month/year) 
06 April 1999 (06.04.99) 


Priority date {day/month/year) 

09 April 1998 (09.04.98) 


International Patent Classification (IPC) or national classification and IPC 
C09D 17/00, C09C 1/00, D21H 19/38, 19/58 


Applicant 


PLUESS-STAUFER AG 





1. This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



_ sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
I — I been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 




II 
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III 
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IV 
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V 




VI 
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VII 


□ 


VIII 


□ 



Date of submission of the demand 

04 November 1999 (04.1 1.99) 


Date of completion of this report 

10 July 2000 (10.07.2000) 


Name and mailing address of the IPEA/EP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Internati nal application No. 

PCT/IB99/00941 



I. Basis of the report 



1. This report has been drawn on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 1 4 are referred to in this report as "originally filed'* and are not annexed to the report since they do not contain amendments.): 

| | the international application as originally filed. 

[)^ the description, pages * " 67 , as originally filed, 

pages , filed with the demand, 

pages , filed with the letter of — - 

pages , filed with the letter of 



the claims, 



Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



1-37 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



^ the drawings, sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



1/5 - 5/5 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

[ I the description, pages 

I I the claims, Nos. 



□ 

the drawings, sheets/fig 



3 I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
1 — 1 to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

4. Additional observations, if necessary: 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/IB 99/00941 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. Statement 








Novelty (N) 


Claims 
Claims 


3, 4, 6, 14, 16, 17, 20, 23-28, 31- 
37 

1, 2, 5, 7-13, 15, 18, 19, 21, 22, 
29, 30 


YES 
NO 


Inventive step (IS) 


Claims 
Claims 


3, 4, 6, 14, 16, 17, 20, 23-28, 31- 
37 


YES 
NO 


Industrial applicability (IA) 


Claims 
Claims 


1-37 


YES 
NO 





Citations and explanations 

Reference is made to the following documents: 

Dl: DE 43 12 463 C (PLUSS STAUFFER AG) 28 July 1994 
(1994/07/28) 

D2: EP-A-0 332 102 (PLUSS STAUFFER AG) 13 September 
1989 (1989/09/13) 

1. Claim 1 refers to a composite composition of 
fillers or pigments characterized in that the 
fillers or pigments are "co-structured" or "co- 
adsorbed", that is to say, the hydrophilic and 
organophilic particles "have structural cohesion as 
a result of bonding or adhesion achieved between at 
least two particles of different surface conditions" 
(see page 3, lines 23-26) . 

This definition is interpreted in the sense that the 
interaction of a (small) portion of the hydrophilic 
particles with a (small) portion of the organophilic 
particles is enough to produce a "co-structured" or 
" co-adsorbed" state . 

The binder can be selected among acidic or 
(partially) neutralized acrylic (co) polymers . The 
claimed composition contains 0.01% to 10% by dry 
weight of the binder (see claims 7, 8, 12). 



Form PCT/IPEA/409 (BoxV) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/IB 99/00941 



Dl describes an (aqueous) composite composition of 
mineral pigments containing 24-64% by weight of 
CaC0 3 , 

5-40% by weight of talc, 

0.05-1.4% by weight of a grinding agent having an 
acrylic (co) polymer base (with a specific viscosity, 
preferably between 0.3 and 0.8), and 
0.05-1.2% by weight of a dispersing agent [acrylic 
(co) polymer] , 

see Dl, claims 1 and 13-22; page 4, lines 44-65; 
example. 



The binding agents (b) used for the composite 
composition suspensions of tests nos. 43-46, which 
are used as tests nos. 58-61 in example 6, are also 
acrylic polymers (specific viscosity between 0.95 
and 5.00). Nevertheless, tests nos. 58-61 and the 
prior art test no. 56 (corresponding to test no. 1) 
show that the suspensions according to the invention 
have a CaC0 3 content that is more uniform in a 
variety of ways than the suspension containing only 
conventional acrylic dispersing agents. It can 
therefore be deduced that the structure of the 
composite compositions according to the invention is 
different from that of the compositions disclosed in 
the passages of Dl cited in the international search 
report . 



2. However, Dl (as well as D2) discloses a paper 
coating slip made of a composite composition 
asmentioned above and 

5 parts by weight (based on 100 parts by weight of 
mineral pigments) of an acrylic binder, 
see Dl, page 6, example of use. 



Form PCT/IPEA/409 (BoxV) (January 1994) 
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International application No. 
PCT/IB 99/00941 



In said coating slip, at least one (small) portion 
of the hydrophilic and organophilic pigments of the 
composite composition are probably in a "co- 
structured" or "co-adsorbed" state. 

Therefore, it is assumed that at least the subject 
matter of claims 1, 2, 5, 7-13, 15, 18, 19, 21, 22, 
29 and 30 is not novel over Dl (or D2) (PCT Article 
33 (2) ) . 

3. The documents cited in the international search 
report do not explicitly mention a composite 
composition of "co-structured" or "co-adsorbed" 
particles. It follows that in so far as the 
invention is novel, it appears to patentable. 
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